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ABSTRACT
AIM: The aim of the paper is to introduce an algorithm for chemo-mechanical retraction with α-adreno-
mimetic decongestants as impregnating agents for adequate and safe gingival retraction - a prerequisite for 
production of precise fixed partial dentures (FPD). 
MATERIALS AND METHODS:  The clinical algorithm is based upon the results obtained from our pre-
vious researches and data gathered from the literature sources for effectiveness of α-adrenergic sympathico-
mimetic decongestants - 0.05% xylometazoline HCl, 0.05% tetrahydrozoline HCl and 10% phenylephrine 
HCl, as alternative retraction agents. 
Results:  It is established that following the sequence of the suggested algorithm for the clinical use of α -ad-
renomimetic decongestants provides sufficient degree of reversible horizontal and vertical gingival retrac-
tion without causing harmful effects to the periodontal tissue complex. The effect of conventional and al-
ternative impregnating agents is compared, and the latter exhibits significantly better results both in pene-
tration of the impression material and in terms of bio-tolerance towards the oral tissues. The working algo-
rithm is presented with 0.05% xylometazoline HCl, but it is universal for the whole chemical group of the 
researched compounds.  It can be introduced in the routine dental practice with any α-adrenomimetic de-
congestant with no risk of adverse effects or mistakes.
CONCLUSION: The systematic algorithm favors the implementation of α-adrenomimetic retraction 
agents in the clinical practice and helps to make the methodology popular among dental specialists.The ap-
plication of α-adrenomimetic decongestants is systemized within seven easy to follow procedures in order to 
obtain adequate gingival retraction - a mandatory condition in the fabrication of FPD. 
Keywords: materials, biomaterials, gingival retraction, retraction agents, treatment protocol, fixed par-
tial dentures
INTRODUCTION
The rehabilitation of the mastication apparatus 
in modern prosthetic dentistry is related to the pro-
vision of periodontal health and prophylaxis of the 
oral cavity. The realization of a prosthetic treatment 
plan in accordance with the functional, prophylac-
tic and esthetic indicators is directly related to the 
need for precise constructions, for which the quali-
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tative impression of the prosthetic field and in par-
ticular of the prepared teeth is decisive. Among the 
main criteria for high quality impression in modern 
clinical practice is the clear and distinct view of the 
gingival groove around the abutment teeth. This is 
the key for production of accurate fixed dental res-
torations without over-contouring and standing edg-
es. The precision and excellent fit of the construction 
margins are of high prophylactic value as they pre-
vent complications such as the appearance of second-
ary caries, inflammation of the adjacent periodontal 
tissues, detachment, etc.  This is the only way to en-
sure a successful long-term treatment with fixed par-
tial dentures (FPDs).
One of the main and frequently arising prob-
lems in impression making for fabrication of FPDs 
is to provide accessibility of the impression materi-
al not only to, but also beyond the preparation line. 
This is a critical moment for the precise reproduction 
of the contour details of the prepared abutment teeth 
on a gypsum working model in the dental laboratory 
(1,2). The only possibility to overcome this problem 
is to have adequate gingival retraction preceding the 
impression, taking in the clinical protocol for FPD 
manufacturing.
In modern prosthodontics, direct optical im-
pressions for FPD on natural teeth or implants have 
become increasingly popular in recent years as a re-
sult of the overall digitalization of dental medicine. It 
is a misconception that as a new technology, the dig-
ital impression „deals only” with the area below the 
gingiva. On the contrary, this methodology requires 
even wider (qualitative) temporary gingival displace-
ment compared to conventional impression tech-
niques (3). This fact proves that the question of meth-
ods and means of achieving effective gingival retrac-
tion remains relevant for future generations of dental 
practitioners. 
The retraction of free gingival margin is a long-
established and well known technique that guaran-
tees the exposure of the preparation’s contours and 
makes visible the underlying unprepared hard tooth 
tissues allowing the penetration of the impression 
material into the gingival groove - conditions to 
which the high-quality final impression corresponds. 
M. Martignoni and A. Schönenberger find that a 
healthy marginal gingiva can easily be retracted by 
several tenths of a millimeter and the deformation 
induced lasts for a certain period of time in relation 
to the degree and duration of the pressure (4). This 
phenomenon makes the temporary displacement 
of tissues possible in two directions - vertically and 
horizontally. The manipulation provides not only in-
gress of the impression material into the gingival sul-
cus, but also a sufficient thickness of the layer, which 
is in direct relation with the dimensional stability of 
the impression and its tensile strength.  Insufficient 
dilatation of the gingival groove leads to a poor qual-
ity of the final impressions and subsequently to low 
quality of produced FPD (1,5).
Numerous materials and methods are described 
in the scientific literature for gingival retraction, but 
their choice depends on the clinical situation and of-
ten on the subjective choice of the dental medicine 
professional (6-9). The esthetic requirement for plac-
ing the preparation border inside the gingival sulcus 
is an obstacle for the impression taking and a chal-
lenge to gingival retraction techniques and devices. 
The most commonly applied method for gingival re-
traction is the chemo-mechanical one using retrac-
ing cords and chemical agents to control the bleed-
ing and crevice fluid (10). 
Some of the routinely used chemical substanc-
es, such as adrenaline, although applied topically, 
have an adverse effect on the whole organism and are 
contraindicated for use in patients with cardiovascu-
lar and some endocrine disorders. Other chemical 
substances cause inflammatory and caustic effects in 
prolonged contact with oral soft tissues. In search of 
the ideal chemical agent, researches revealed a new 
application for nasal and ophthalmic decongestants - 
oxymetazoline hydrochloride, xylometazoline hydro-
chloride, tetrahydrozoline hydrochloride, which be-
long to the group of α-adrenomimetic substances. It 
is proven that they lead to effective and reversible dis-
placement of margo gingivalis without causing un-
desirable side effects on the oral and overall health of 
patients (11-13).
Therefore, the purpose of the article is to pres-
ent an algorithm for routine clinical application of 
α-adrenomimetic substances and in particular 0.5% 
xylometazoline hydrochloride and  0.5% tetrahydro-
zoline hydrochloride as the most biocompatible alter-
native to conventional retraction agents. It will allow 
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to obtain adequate displacement of the free gingival 
margin and to provide circumstances for accurate 
impressions and fabrication of FPD.
MATERIALS AND METHODS
An important advantage of the “new” chemo-
mechanical agents for retraction over the conven-
tional ones is the fact that they exhibit neither peri-
odontal cytotoxicity, nor a damaging effect on hard 
tooth tissues. Promising data on the effective gingi-
val retraction properties and the high bioavailabili-
ty of α-adrenomimetic impregnating substances are 
considered to be a sufficient argument for their pop-
ularization among the dental specialists.
Our previous experiments are related to anoth-
er α-adrenomimetic nasal decongestant - 0.05% xy-
lometazoline hydrochloride within the content of na-
sal drops Xylometazolin, Warsaw Pharmaceutical 
Works Polfa S.A., Poland. The analysis of the data 
shows higher efficiency of 0.05% xylometazoline HCl 
(Xylometazolin) in comparison to the ophthalmic de-
congestant 0.05% tetrahydrozoline HCl (Visine). Xylo-
metazoline provides a thicker layer of impression ma-
terial which penetrates deeper than half the gingival 
groove’s depth (12-14). The results obtained from our 
previous researches, as well as the data gathered from 
the literature sources, demonstrate that α-adrenergic 
sympathicomimetic decongestants - 0.05% xylo-
metazoline HCl, 0.05% tetrahydrozoline HCl and 10% 
phenylephrine HCl, achieve sufficient hemostasis, ad-
equate reduction of the crevice fluid and effective re-
traction of the free gingiva, respectively. 
Creating an algorithm for α-adrenomimetic 
agents facilitates all dental practitioners and should 
make the method a preferred one. This approach al-
lows the introduction of standards in conducting 
chemo-mechanical reversible dilatation of sulcus 
gingivalis, with predictable results and an objective 
assessment of the effect achieved. 
In order to elaborate our algorithm, the nasal 
decongestant 0.05% xylometazoline HCl is selected 
from the group of α-adrenomimetic substances for 
two reasons. It shows pronounced retraction effect, 
regardless of the impression material or the impres-
sion technique used. In over 55% of cases for A-sili-
con and over 76% for C-silicone, the results demon-
strate penetration of the impression mass for more 
than half the depth of the gingival sulcus. The com-
parative analysis of the results obtained with Xylo-
metazolin and Visine categorically indicate that the 
first agent achieves a more effective free gingiva re-
traction by an average of 12-13% (13-15).
RESULTS AND DISCUSSION
A clinical algorithm for 0.05% xylometazoline 
HCl as a chemical agent for reversible displacement 
of free gingival margin is shown on Fig. 1. The algo-
rithm for application of the nasal decongestant xylo-
metazoline HCl as an impregnating agent for chemo-
mechanical retraction contains 7 clinical steps. 
It starts with initial measuring of the depth of 
sulcus gingivalis of the tooth/teeth subject to retrac-
tion with a manual or electronic periodontal probe. 
This information is necessary later for the third clin-
ical step. Next, the gingival biotype is determined 
which should be taken in consideration when select-
ing the working approach with the retraction cord 
– “single” or “double cord” technique. On the third 
clinical step the suitable size retraction cord is select-
ed depending on the previously measured depth of 
the gingival groove and the estimated biotype. Once 
the correct size of the cord is prepared, it is under-
going impregnation with 0.05% xylometazoline HCl 
ex tempore for 20 minutes by immersion in a com-
mercially available nasal decongestant with this ac-
tive ingredient at the indicated concentration (0.05% 
Xylometazolin, Warsaw Pharmaceutical Works Pol-
fa S.A., Poland) (16,17). Insertion of the moist and 
slightly dried retraction cord into the gingival sul-
cus starts from the approximal area of the abutments 
Fig. 1. Algorithm for clinical administration of 0.05% xy-
lometazoline HCl as impregnating agent for chemo-me-
chanical retraction of the gingival groove
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with the help of a specially developed packer or any 
other non-traumatic suitable instrument (17-19). The 
retraction cord is correctly positioned when the cir-
cumferential outer contour of the preparation border 
is visible from occlusal view and the cord is not cov-
ered by a free gingiva. The period of application is 
between 5 and 10 minutes (17). The maximum possi-
ble stay of the retraction cords into sulcus gingivalis 
without any risk of complications caused by mechan-
ical irritation is 30 minutes (20). The agent itself is 
non-cytotoxic and allows longer working time when 
it is necessary to provide a simultaneous retraction 
on multiple teeth. Prior to the removal of the cord 
from the gingival sulcus it should be soaked with wa-
ter. This is a prophylactic measure to avoid possible 
hemorrhage recurrence despite the vasoconstrictor 
effect of the chemical agent.
The suggested algorithm can also be applied 
with the ophthalmic decongestant Visine (0.05% tet-
razolyne HCl) without the risk of undesirable side ef-
fects. Following the sequence of the above-suggest-
ed algorithm for the clinical use of α-adrenomimetic 
decongestants provides sufficient degree of reversible 
horizontal and vertical displacement of the free gin-
giva without causing harmful effects to the periodon-
tal tissue complex. It should be mentioned that there 
are no subjective complaints from patients, as well as 
visible changes in the free and interdental gingiva in 
the postoperative period, which are typical after the 
use of astringents. These facts unambiguously prove 
the biocompatible behavior of α-adrenomimetic de-
congestants as impregnating agents. They meet the 
requirement of the modern prosthetic treatment plan 
for providing periodontal health. 
CONCLUSION
In this paper a systemic algorithm is developed 
for the clinical application of α-adrenomimetic de-
congestants as alternative retraction agents for che-
mo-mechanical dilatation of the gingival groove. 
The retraction effect of conventional and alternative 
impregnating agents is compared, and the latter ex-
hibit significantly better results both in penetration 
of the impression material and in terms of bio-toler-
ance to oral tissues. 
The algorithm is developed for 0.05% xy-
lometazoline HCl as it is found to be most effec-
tive. Nevertheless it is universal for the group of 
α-adrenomimetic decongestants and can be ap-
plied in the same manner with any of these chemi-
cal agents for their excellent hemostasis without cy-
totoxic alternation of the periodontal tissues, harm-
ful effect over hard tooth tissues and any risk for the 
overall health of the patients. 
The use of these alternative retraction agents 
guarantees a prosthetic field in healthy state which 
directly correlates with the precision of the impres-
sions and thus with the accuracy of the final FPD. 
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